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ON THE RELATION  OF THE
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In a careful re-examination of this question, M. Wien*, working with
the telephone, finds not only a still higher degree of sensitiveness but a
much more rapid variation with pitch. In the following extract from his
Table xiv., N represents the frequency and A the proportional excess of
pressure, equal to <ys, where 7 is the ratio of specific heats of air (1*41).
The higher degree of sensitiveness may be partly explained by the greater
precautions taken to ensure silence and by the sounds under observation
being rendered intermittent; or, on the other hand, my estimates of sen-
sitiveness may have been too low in consequence of the already named
assumption that all the excess of damping due to the resonator represented
production of sound. With respect to the dependence on pitch, Wien
remarks that my own observations! on the minimum current in the tele-
phone necessary for audibility at various frequencies, support his view of the
question. Certainly this is their tendency. At the time when these obser-
vations were made the whole modm operandi of the telephone was still
involved in doubt, and my object in these observations was rather to elucidate

N
	A
	N
	A

50
	l-6xlO~7
	1600
	1-4X10-11

100
	1*1 x lO-8
	3200
	1-4 xlO'11

200
	1-OxlO-9
	6400
	2-3 xlO-11

400
	1-2 xlO-10
	12800
	8-0 xlO-11

800
	2-3 xlO~n
	
	

the action of this instrument. Even now there are points which remain
obscure, for example the easy audibility of sounds when the iron disk is
replaced by one of copper or aluminium. It is to be presumed that the
movements of the disk then depend upon electric currents induced in it.
If so, they would follow different laws from those governing the behaviour
of a simply magnetized disk; and in the case of iron complications would
ensue from the cooperation of both causes.

Again, though this is partly a matter of definition, I am of opinion that
the sensitiveness of the ear is best investigated with the ear free. When
a telephone, pressed closely up, is employed, the situation is materially
altered. For example, the natural resonances of the ear-passage must be
seriously disturbed.

The above objections do not apply to some of Wien's determinations,
where the ear was placed at a distance from the telephone and the vibrations

* Pfliiger's Arch. Vol. xcvn. p. 1 (1903).
f Phil. Mag. Vol. xxxvra. p. 285 (1894); Scientific Papers, Vol. iv, p. 109.